Aims: The aim of this study was to evaluate the efficacy of interventions to support coparenting, how partners relate to and support one another as parents, on paternal outcomes.
| INTRODUCTION

| Background
In recent years, there has been increasing recognition of the importance of coparenting -"the ways that parents and/or parental figures relate to each other in the role of parent" (Feinberg, 2003, p. 2) -to parent and child adjustment. "Co-parenting" initially referred to postdivorce parenting but is now commonly used to describe how partners collaborate in the context of child-rearing (McHale, Kuersten-Hogan, & Rao, 2004) . Coparenting is conceptualized as spanning four domains: the extent to which parents agree on childrearing issues, distribute child-related labour, support or undermine one another in their parental role and jointly manage conflict regarding child-rearing (Feinberg, 2003; Feinberg & Sakuma, 2011) . Coparenting is differentiated from relationship quality or partner support by its focus on childrearing; it refers to triadic, rather than dyadic, interactions.
The discourse on parenthood has traditionally focused on mothers, but a societal shift in gender roles has seen fathers' involvement in parenting increase (Goodman, 2012; McKellar, Pincombe, & Henderson, 2006) . In the Western developed world, fathers are recognized as coparents rather than merely financial "providers" (McGill, 2014) and their contribution to their children's development is now well-documented (Giallo, Cooklin, Wade, D'Esposito, & Nicholson, 2011; Ramchandani et al., 2013) . As the shift towards father-inclusive research and practice gains momentum, coparenting interventions are ideally placed to address current inequalities in mother-centric health and parenting education services (Fletcher, Garfield, & Matthey, 2015) .
Evidence suggests that coparenting is a stronger predictor of parenting and child outcomes than couple relationship quality (Frosch, Mangelsdorf, & McHale, 2000) . It is conceptualized by Feinberg (2003) as a causal risk mechanism, as it more directly influences parent and child outcomes than other aspects of the couple relationship, such as relationship dissatisfaction, do not directly confer risk (Margolin, Gordis, & John, 2001 ). Coparenting interventions integrate couple relationship education and parenting programmes by targeting the behaviour that mediates the relationship between couple relationship quality and child adjustment (Feinberg, 2003) .
Coparenting is an ideal target for interventions as it is modifiable, is nonstigmatizing (Feinberg & Kan, 2008) , is seen as important by fathers (Frank, Keown, Dittman, & Sanders, 2015) and is associated with positive parent and child outcomes. Positive coparenting (e.g., mutual support) reduces parenting stress, enhances parenting confidence, and promotes positive parent-child interactions (McHale & Lindahl, 2011) . Conversely, negative coparenting (e.g., undermining the other parent's parenting efforts) is associated with increased risk of offspring emotional and behavioural problems in childhood and adolescence (Feinberg, Kan, & Hetherington, 2007; . Longitudinal evidence indicates that coparenting protects against adverse child outcomes even when controlling for couples' relationship satisfaction (Feinberg et al., 2007) . Coparenting has international relevance, but thus far most coparenting, research has been conducted in the US. Cultural and family norms in non-Western settings may influence the transferability of interventions targeting coparenting (Feinberg, 2003; Klainin & Arthur, 2009 ).
Couple-based interventions are advantageous, as they challenge the notion that men are "support persons" whose needs are secondary to their partner and child's (Pilkington, Whelan, & Milne, 2015) . Interventions that have included fathers, but not mothers, as active participants have shown limited effectiveness (Rominov, Pilkington, Giallo, & Whelan, 2016) , while delivering mother-only interventions can increase interparental conflict (de Montigny & Lacharité, 2004) . A couple-based approach is likely to be more successful because coparenting interventions can promote mothers' support of father involvement (Feinberg, 2003) .
| TH E R EVIEW
| Aims
We aimed to systematically review the evidence on the effect of coparenting interventions on paternal coparenting and on secondary outcomes relating to partner relationship quality, interparental conflict, psychological distress, father involvement, and parenting practices. This review is timely given the proliferation of coparenting interventions over the past 5 years and evidence that coparenting is associated with father involvement and parenting quality and children's cognitive, emotional, and social development (Feinberg & Sakuma, 2011; Sarkadi, Kristiansson, Oberklaid, & Bremberg, 2008) . Findings can inform the development of effective coparenting interventions by identifying Why is this review needed?
• Previous reviews on coparenting have focused on its conceptual and theoretical underpinnings.
• A systematic review of the impact of coparenting interventions on fathers' coparenting behaviour is needed to inform practice and highlight directions for future research.
What are the key findings?
• This paper reports on the first systematic review of the impact of coparenting interventions on paternal outcomes.
• We identified 16 trials that examined the effect of 14 coparenting interventions
• Of the 12 trials that reported on coparenting outcomes, eight reported an intervention effect on at least one measure of father's coparenting.
• The quality of the evidence was at a low level.
How should the findings be used?
• This study provides preliminary evidence for the effectiveness of coparenting interventions on coparenting behaviours among men.
• This research also provides the impetus for further studies exploring the use of alternative modes of delivery that improve convenience and accessibility and increase the uptake of coparenting interventions among men. strengths and weaknesses of existing programmes and clarifying directions for future research.
| ME TH OD
| Design
A quantitative systematic review was performed following Cochrane methods using Cochrane's Effective Practice and Organization of Care Methods (Effective Practice and Organisation of Care (EPOC), 2017) for assessing risk of bias and the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE; Guyatt et al., 2008) for assessing the quality of evidence.
| Search methods
The search was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Moher, Liberati, Tetzlaff, & Altman, 2009) . Electronic databases Medline, Embase, Healthstar, and PsycInfo were searched on August 2, 2016 using the terms "(coparenting OR co-parenting) AND (intervention OR program)". Searches were limited to peer-reviewed articles and articles written in English, with no publication date limits.
Additional sources were identified on October 24, 2016 by hand searching reference lists of relevant studies from the initial search and identifying studies that had cited these, using Web of Science and Google Scholar.
| Search outcome
Studies needed to meet the following inclusion criteria: (a) reported on the effectiveness of an intervention to enhance coparenting; (b) employed a randomized controlled trial design; (c) included expectant fathers or fathers of children aged up to 18 years old; and (d) reported on a primary (paternal coparenting) or secondary outcome (partner relationship quality, interparental conflict, psychological distress, father involvement, and parenting practices). Studies were excluded if they: (a) did not report original data (e.g., the article was a review paper); (b) were not in English; (c) comprised irrelevant analyses (e.g., analysed participant attrition); (d) targeted coparents who were divorced or separated or currently separating. A research assistant screened studies based on title, abstract, and full text when necessary. PP screened excluded articles to confirm accuracy.
| Quality appraisal
The first and second author independently rated the studies using the Cochrane Risk of Bias Tool (EPOC, 2017) . Studies were rated as low, high, or unclear risk of bias on random sequence generation, allocation concealment, similarity of baseline outcome measurements and baseline characteristics, completeness of outcome data, blinding, protection against contamination, and selective outcome reporting.
Evidence quality was summarized using the GRADE approach on the basis of study design, risk of bias, inconsistency of results, indirectness of evidence, and imprecision of results. Possible scores were high, moderate, low, or very low (Guyatt et al., 2008) . Consensus for risk of bias and GRADE were arrived at through discussion.
| Data abstraction
Data were independently extracted by HR and PP using a standard- 
| Synthesis
It was not possible to conduct a meta-analysis because of clinical and methodological heterogeneity (e.g., diversity in how coparenting outcomes were measured). Results are reported as a narrative summary.
| RESULTS
We identified 18 eligible articles reporting on 16 trials evaluating the effect of 14 coparenting interventions on father outcomes. The PRISMA flow diagram showing the screening and selection of studies for inclusion is presented in Figure 1 . The characteristics of included studies and interventions are summarized below, followed by the effect of the interventions on coparenting and secondary outcomes.
| Characteristics of included studies
The characteristics of the included studies are summarized in 
| Characteristics of the included interventions
Supporting Information Table S4 summarizes the characteristics of the 14 interventions.
| Intervention content
The following themes were identified in the content of the interventions: strengthening the couple relationship; conflict management; positive communication; problem-solving, the division of labour; emotional self-soothing; coping; stress management; work-family balance; balancing couple, individual, and family time;
father involvement; parent-child bonding; infant care; the relationship between coparenting and child development and working as coparents to achieve goals.
| Mode of delivery
All interventions incorporated face-to-face contact, in the form of group, individual, couple sessions, or home-visits, except Lou and Us which was delivered via CD-ROM. 
| Duration and intensity
Interventions varied in intensity from 15 min to 130 hr of face-toface contact with professionals (MdN = 12 hr). Most were delivered weekly, with a median of eight sessions.
| Facilitators
The interventions were facilitated by trained facilitators (N = 5), parenting and childbirth educators (N = 3), postgraduate psychology students (N = 3), lactation specialists (N = 1), midwives (N = 1), and social workers (N = 1).
| Tailoring
Two interventions were tailored based on each couples' needs and situation. One multisite trial allowed the different sites to select the curriculum based on participants' financial and cultural backgrounds.
| Modifications
A single trial reported reducing the number of group sessions focused on coparenting to increase the number of individual sessions, as the men participating required more individual work than originally planned.
| Fidelity
Six trials reported that a treatment manual and/or supervision was provided. Fidelity was assessed by seven trials using a combination of observation and checklists completed by facilitators and/or supervisors. Where reported, observational ratings indicated 90%-97% adherence to the interventions.
| Effect on paternal coparenting
Of the 16 trials, 12 assessed intervention effects on coparenting outcomes using self-report, interview, and observational coding of dyadic and triadic family interactions. Overall, eight trials reported a positive intervention effect on at least one measure of fathers' coparenting. The trials are outlined below, grouped by perinatal and nonperinatal interventions.
| Perinatal interventions
In the US, Shapiro, Nahm, Gottman and Content (2011) 
| Nonperinatal interventions
| Quality of evidence
The quality of evidence was rated low for paternal coparenting. The quality of evidence assessment is presented in Supporting Information Table S1 .
| Effect on secondary outcomes
Nine trials examined father's perceptions of "partner relationship quality" using self-report measures and seven reported an intervention effect (Beach et al., 2014; Doss et al., 2014; Fagan, 2008; Feinberg et al., 2009; Florsheim et al., 2012; Rhoades, 2015; Shapiro & Gottman, 2005) , while two did not Halford et al., 2010) . Of the four trials to investigate interparental conflict (Doss et al., 2014; Feinberg et al., 2009; Kan & Feinberg, 2014; Stover, 2015; Wood, Moore, Clarkwest, & Killewald, 2014) , only one found a beneficial effect on psychological abuse at 12 months, but not 30-month follow-up (Rhoades, 2015) .
Of the four trials that examined paternal stress or distress, none reported an intervention effect (Doss et al., 2014; Halford et al., 2010; Petch et al., 2012; Rhoades, 2015) . One trial found an intervention effect on paternal depression (Shapiro & Gottman, 2005) , but another trial did not (Feinberg & Kan, 2008 Doss et al., 2014; Florsheim et al., 2012) , while three reported no effect on father involvement (Fagan, 2008; Wood et al., 2014) . Four trials found intervention effects on positive parenting practices, such as fathers' skills in interacting with their child (Doherty et al., 2006; Feinberg et al., 2009; Florsheim et al., 2012; Roskam, 2014) .
Of the six trials to examine dysfunctional parenting practices such as parent-child aggression and intrusiveness, four did not show effects (Florsheim et al., 2012; Petch et al., 2012; Roskam, 2014) , one trial reported mixed findings (Feinberg & Kan, 2008; Kan & Feinberg, 2014) and one reported improvements (Stover, 2015) . Four trials examined parenting efficacy, which refers to the beliefs parents hold about their ability to parent successfully. Three trials reported no effects on fathers' parenting efficacy or competence (Fagan, 2008; Roskam, 2014) while one trial found an increase in paternal breast-feeding self-efficacy (Abbass-Dick et al., 2015) .
| DISCUSSION
This systematic review summarized the results of 16 trials that examined the effectiveness of 14 coparenting interventions on fathers' coparenting and related outcomes. The majority of interventions reported an effect on at least one measure of coparenting (Beach et al., 2014; Fagan, 2008; Florsheim et al., 2012; Roskam, 2014) , but several studies reported mixed (Feinberg & Kan, 2008; Feinberg et al., 2009; Halford et al., 2010; Shapiro et al., 2011) or null findings (Doss et al., 2014; Petch et al., 2012; Rhoades, 2015; Stover, 2015) . Most interventions showed effects on relationship quality and father involvement, but at this time, there is insufficient evidence regarding interparental conflict, dysfunctional parenting behaviour, psychological distress, and parenting efficacy.
The majority of the interventions targeted parents in the perinatal period, with only five targeting parents with older children. Perinatal interventions more commonly reported mixed or null results, while most interventions delivered to parents of older children reported benefits. It could be that coparenting behaviours are more amenable to change when children are older, as first-time parents face higher caregiving demands and are adopting a completely new coparenting role, while parents of older children are adjusting an existing coparenting relationship (Kuo, Volling, & Gonzalez, 2017) .
Furthermore, most of the perinatal interventions were initiated during pregnancy when prospective parents may be more focused on the labour and delivery process and less receptive to information about coparenting . Previous reviews have similarly reported a lack of evidence for strong effects for interventions that begin antenatally .
Future research should seek to clarify the effectiveness of coparenting interventions delivered at different points during the perinatal period and across childhood.
Approximately half of the interventions targeted parents based on clinical characteristics (i.e., parents of children with conduct disorder), psychosocial risk factors, (e.g., low income, young parental age), or indicators of existing partner relationship problems (presence of intimate partner violence). Overall, a greater proportion of these selective and indicated approaches showed intervention effects than universal approaches. This is consistent with prior reviews of parenting interventions finding that selective approaches demonstrate larger effects than universal interventions (e.g., . The studies varied considerably in their methodological approaches. In particular, differences in how coparenting was assessed and defined may have contributed to the mixed findings.
Studies used self-report, observational coding of family interactions, interviews, or a combination. Notably, most of the studies that used self-report measures to assess coparenting reported positive effects, while those that used observational coding were more likely to report mixed results. The diverse approaches to measuring coparenting may stem from inconsistency in how coparenting is conceptualized. For example, Feinberg (2003) conceptualizes coparenting as consisting of four interrelated dimensions (the extent to which parents agree on childrearing issues, distribute child-related labour fairly,
support or undermine one another in their parental role and jointly manage conflict regarding child-rearing), while Margolin et al. (2001) identified three categories (cooperation, conflict, and triangulation).
These latter constructs are the measures usually used in observational coding . Consistent conceptualization and measurement of coparenting will aid comparison among future studies.
The effects of the coparenting interventions on secondary outcomes were unclear. Benefits were reported for father involvement and couple relationship quality. These results align with evidence from previous reviews that parenting interventions that are delivered to both parents are more likely to enhance father involvement than interventions that are delivered to one parent only (Lundahl, Tollefson, Risser, & Lovejoy, 2008) . Delivering information to both partners may reduce maternal gatekeeping, which has been shown to mediate the relationship between coparenting quality and father involvement (Schoppe-Sullivan, Brown, Cannon, Mangelsdorf, & Sokolowski, 2008) . The finding of an intervention effect on relationship quality aligns with arguments that coparenting interventions effectively integrate relationship and parenting education (Feinberg, 2003) and is consistent with literature showing that by improving communication and problem-solving related to parenting, coparenting also builds a stronger partner relationship (Margolin et al., 2001) .
It is surprising that interparental conflict was not significantly improved given its potential overlap with disagreements about childrearing, a key aspect of coparenting. A possible explanation for this finding is the differential attrition rates between mothers and fathers. Men were more likely than women to drop out of the trials, resulting in interventions sometimes being delivered to only one partner in the couple dyad. Prior research has shown that interventions focusing on only one parent can increase interparental conflict (de Montigny & Lacharité, 2004) . Only one study reported an effect on paternal depression despite evidence that constructs related to coparenting, such as emotional closeness, support, communication, conflict, and relationship satisfaction, are associated with reduced risk of perinatal depression (Pilkington et al., 2015) .
| Strengths and limitations
Strengths of the systematic review itself include use of clear methods drawing on the Cochrane Collaboration's risk of bias criteria for Effective Practice and Organisation of Care reviews, GRADE, the PRISMA statement, and TiDIER. In contrast with previous studies, which have primarily focused on maternal outcomes, we focused on father outcomes (Goodman, 2012; McKellar et al., 2006) . However, our ability to draw strong conclusions from this review is limited by the weaknesses of the included articles. Common limitations included lack of allocation concealment and low follow-up rates.
Notably, for those studies that reported on attrition by gender, a greater number of men than women were lost to follow-up. A further 14 studies were relevant but needed to be excluded from the current review as they did not examine father outcomes separately from mother outcomes, demonstrating the importance of presenting outcomes for both men and women so that gender differences can be investigated. Moreover, due to the heterogeneity of the methods and outcome measures of the included studies, we were unable to conduct a meta-analysis.
Several questions on how the interventions themselves are conducted remain. First, the preferable mode of delivery of coparenting interventions is uncertain. As all but one of the interventions incorporated at least one face-to-face component, comparisons between face-to-face interventions and interventions using technology and other modalities could not be made. However, preliminary findings from the Lou & Us intervention, which was delivered by CD-ROM, suggest the possible effectiveness and benefits of self-guided interventions in terms of flexibility and scalability. Given that previous reviews have identified barriers to engaging men face-to-face (e.g., Panter-Brick et al., 2014) , future studies could investigate whether web-and mobile-based approaches improve uptake. Second, future research should evaluate the length of time required for an intervention to achieve effectiveness. Most interventions included in our review comprised eight sessions, which may not be feasible for health professionals or prospective or new parents (Feinberg & Kan, 2008) . However, moderate dosage (9-20 hr) interventions may have larger effects on relationship satisfaction than shorter interventions.
| CONCLUSION
This systematic review has demonstrated the potential for coparenting interventions to enhance father outcomes. There is currently only preliminary evidence for the benefits of coparenting interventions for men. Although the methodological quality of the studies was high, overall the quality of the evidence was low due to inconsistency and indirectness. Specifically, studies used a variety of methods to assess coparenting, there was considerable variation in the intensity and duration of interventions and study populations differed on the level of psychosocial risk and age of offspring at baseline. There is a need for further, high-quality research that provides more sound evidence for the potential for coparenting interventions to enhance coparenting behaviour among men. Particular consideration should be given to the timing of interventions and improving consistency in how coparenting is measured. Alternative modes of delivery that more effectively engage fathers and increase the uptake of coparenting interventions among men are also worthy of consideration.
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